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Bearing Structure for Blade Assembly of Cooling Fan 

Field of the Invention 

This invention is in particular concerning the moveable bearing for the blade 
assembly of the cooling fan. 



S Background of the Invention 

The prior art of bearing structure for the blade assemble of the cooling fan 
mainly consists of a bearing, an oil seal, a washer and a circlip. It usually takes a 
great lot of time, labor, material and cost to assemble. Under long time rotation, 
it is inevitable that the bearing will generate much noise, run unsmooth and 
10 shorten the service life. Now a magnetic levitation motor is introduced in an 
effort to reduce the parts and noise and to promote the precision and longer 
service life. 

Fig.8 shows a magnetic levitation motor used on the cooling fan. Technically, 
the blade 1 ' has a recess to receive the magnet 1 1 ' and the circuit board 2' on 

15 which a magnetic levitator 2 T is mounted to produce an angle of 90° vertical 
magnetic levitation attraction as the arrow indicates and the blade 1 ' is therefore 
attracted. The rotor winding 22' and the magnet 1 1 ' will induce a magnetic 
rotation forcing the blade 1 ' and the rotor shaft 12' to make a suspending 
rotation in the space. The magnetic levitation motor has broken the bottleneck 

20 inhered in the conventional motor and overcome the noise, abrasion and short 
service life. 



However, the magnetic levitation motor mounted on the cooling fan presents a 
low yield rate in production because the blade 1 ' and the magnetic levitator 2 1 ' 
must be disposed at 90 degree, if the degree is deflection, the blade 1 ' will not 
be rotating smooth. So, the magnetic levitator 2 1 ' must be places in exact 
5 parallel to the magnet IT, relatively, the rotor shaft 12' of the blade 1 'when 
inserted must be kept in parallel with magnet 1 1 ' and the magnetic levitator 21'. 
Because of the high precision in assembly, the lows yield rate hurts the 
production. 

Summary of the Invention 

10 The inventor has known well about the criticality of the cooling fan, leamed 
how to improve the definite defects existing in prior art of cooling fan and 
worked for years to come up with the novel bearing structure for the blade 
assembly of the cooling fan. 

The magnetic levitation motor concept is applied in order to keep the 
15 advantages of low noise, least parts, durability and long service life. 

This invention made several improvements in the existing magnetic levitation 
motor where the circuit board 2' and the magnetic levitator 21 ' are removed. 
The ball bearing for the rotor shaft is replaced with a plastic steel bearing in 
which a powerful magnet is placed in the recess of bearing bottom, so the rotor 
20 shaft is always attracted to rotate along vertical center line regardless what angle 
the blade assembly is running. The rotor shaft and the bearing maintain a fixed 
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race so there will never be noise and abrasion. The rotor shaft runs in the 
suspension manner, even under high speed, the rotor shaft is always vertical to 
ground. This is the basic theory this invention has adopted the magnetic 
levitation motor. 

This invention made a further technical innovation from the magnetic levitation 
motor for the cooling fan. The invention eliminating the magnetic levitator 2V 
from the circuit board 2\ and inserting the plastic steel bearing in the place of 
ball bearing and adding a powerfiil magnet at the bottom recess of the bearing. 
The rotor shaft, while attracted by the magnet, will rotate along the vertical 
center. The rotor shaft also keeps a fixed race with the bearing so the rotor shaft 
runs in the suspended manner without generation of friction and noise. This is 
the basic theory this invention has improved the magnetic levitation motor for 
the cooling fan. 

This invention further achieves easy production and assembly and high yield 
15 rate. It is well known that the magnet is vital to the smooth operation of the 

cooling fan. In this invention, the magnet is the last piece to be inserted into the 
bearing after other parts have been already assembled, it is easy to insert the 
magnet after the post assembly, comparatively, much easier that the operation to 
install the magnetic levitator 2 Ton the circuit board 2'. This modified assembly 
20 procedure greatly increases the yield rate. 

Furthermore, to replace the ball bearing with the plastic steel bearing offers the 
following advantages: 
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1 . Easy production - it is a simple design and one shot formation. 

2. Lightweight — the plastic steel material is lighter than the steel. 

3. No lubricant - it is designed to use the self-lubricant plastic steel material. 

4. Low noise - the plastic steel bearing is designed with high precision, 
durable material, which generates relatively low noise. 

5. Long service life - high strength plastic steel material is used to gain the 
longer service life. 

6. Easy assembly - the plastic steel bearing is an integrally formed, easy for 
assembly and disassembly. 

7. Easy maintenance - a special plastic steel material is used for bearing, no 
lubrication and no corrosion at all. 

8. Low production cost - it is design for an integral formation, comparing 
with the ball bearing, it save 3/4 in parts, 2/3 in labor in the automatic 
production. 

Brief Description of the Drawings 

Fig, 1 is the outlook of the bearing structure of this invention. 

Fig. 2 shows the disassembly of the bearing structure embodiment as shown in 
Fig. 1. 



Fig. 3 shows the disassembly of the bearing structure embodiment as shown in 
Fig. 2. 



Fig. 4 shows the section of the bearing structure embodiment of this invention. 

Fig. 5 shows the enlarged section of the blade assembly of this invention. 

5 Fig. 6 shows another embodiment of the blade assembly of this invention. 

Fig. 7 shows another embodiment of the blade assembly of this invention. 

Fig. 8 shows the schematic diagram of conventional magnetic levitation motor 
for the cooling fan. 

Detail Description of the Invention 

10 Please refer to Figs. 1 through 7; the bearing structure of this invention is a 
plastic steel bearing 1, which is formed integrally with a hollow cylindrical 
body 10 and a large diameter seat 14 at the bottom end. The seat 14 has a recess 
141 with threaded wall. The recess will receive the powerful magnet 15 and the 
shield cap 3. The body 10 is a hollow cavity 1 1 with a plurality of extended 

15 claws 12. Each claw 12 has an inward project point 13. 

The seat 14 has a skew conical border with small diameter at the lower end and 
large diameter at the upper end. 

The cavity 1 1 is a blind hole with a closure at the face of the seat 14. The cavity 
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1 1 can a go-through hole connected with recess 141 as shown in fig. 6, That is 
to say the powerful magnet 15 is exposed to the bottom of cavity 11. 

The body 10 has a plurality of claws 12 extended upward but less diameter. 

Followed is the detail description of this invention. 

5 The base 2 of the blade assembly has a sleeve 20 with a top boring 2 1 . The 
sleeve 20 has content space 22 and inverted groove 23. The inverted groove 23 
has a small mouth but a large belly to compensate the skew conical border of 
the seat 14. Around the sleeve 20, there is a rotor winding 24. The center bottom 
of hub 251 of the blade 25 installed a rotor shaft 254 and the motor casing 252 
1 0 around the inner wall of hub 25 1 where the permanent magnet 253 is installed. 
The rotor shaft 254 has a center groove 255 where the project point 13 of the 
claws 12 will rest. 

As shown if Figs. 2 and 3, in the process of assembly, the bearing 1 is pressed 
with force into the sleeve 20 of the base 2 so the conical body 10 is held in the 
15 content space 22 of the sleeve 20. The seat 14 is forced into the inverted groove 
23 of the base 2, and buckled with the inverted groove 23. 

As shown in Figs, 3 and 4, the rotor winding 24 encircles the sleeve 20. The 
rotor shaft 254 of the blade 25 enters the cavity 11 of the bearing 1 and forces 
the claws 12 extending outward until the project point 13 of the claws 12 
20 buckles the inverted groove 255 of the rotor shaft 254. 
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There remains a clearance of 0.1mm between the round groove 255 and the 
project point 13 of the claws 12. After the powerful magnet 15 is housed in the 
recess 141 of the seat 14 and closed with the shield cap 3. It will act as a 
magnetic levitator. Comparing the conventional magnetic levitator with the 
5 design of this invention, it offers great ease in assembly, high yield rate in 
fabrication, and benefit for mass production. 

When the electric power is connected, the rotor winding 24 will excites the 
magnetic power which will repulse the magnetic line of the permanent magnet 
253 contained in the hub 25 1 of the blade 25, this repulsive power causes the 

10 blade 25 to rotate. Since there is 0. 1mm clearance left between the project point 
13 of the claws 12 and the round groove 255, the blade 25 is allowed to float up 
and down when rotating. Because the powerful magnet 15 along the vertical line 
in the cavity 1 1 persistently attracts the rotor shaft 254 of the blade 25, the rotor 
shaft 254 always attains a self-adjusted balance in rotation. Furthermore, the 

15 rotor shaft also keeps a small gap from the bearing 1, there will be no friction 
and noise generated. That is to say the rotor shaft 254 is always rotating in the 
suspended manner in air, the problems of many parts, high noise; easy wear and 
short service life which are bom with the conventional magnetic levitation 
motor are hereby eliminated for good. 

20 The above description tells the embodiment of one bearing 1 being housed in 
the base 2. As shown in fig. 7, there are two pieces of bearing 1 installed in the 
hub 251 of the blade 25, in which, the seat 14 of one bearing 1 is designed with 
closed end, the other seat 14 has a recess 141 to receive the powerful magnet 15. 



The skew conical end of the seat 14 will be forced to insert into the inverted 
groove 26 of the hub 25 1. In this embodiment, the two ends of the rotor shaft 
254 will enter each cavity 11 of two bearing 1 and has two round grooves 255, 
256 to receive the project point 13 of claws 12 from two bearing 1. 

5 The bearing structure for the blade assembly of the cooling fan as described in 
this invention provides a simple precise and durable bearing, designed with the 
attractive force of the magnet, enables the rotor shaft to attain self-adjustment 
and rotation along the vertical center line under suspended manner. This design 
ensures self-lubrication low fiiction and noise benefit for easy production and 
10 assembly, much better than the conventional cooling fan. 
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